INTRODUCTION {#sec1-1}
============

Bimaxillary dentoalveolar protrusion is a condition characterized by protrusion of maxillary and mandibular incisors with increased procumbency of the lips.\[[@ref1]\] Bimaxillary protrusion is a common finding among different populations.\[[@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8]\] The usual objective of orthodontic treatment of such condition is retraction of maxillary and mandibular incisors which is reflected on the lips as a decrease in its procumbency.\[[@ref9]\] Extraction of four first premolars and retraction of incisors is usually used to allow for maximum retraction of incisors using maximum anchorage. Unfortunately, the treatment plan becomes more complicated when the patients have other teeth already extracted. The use of miniscrews in modern orthodontics enabled the orthodontist to achieve skeletal anchorage allowing them to more freely move teeth.

During the last two decades miniscrews were introduced to achieve absolute skeletal anchorage. Currently, miniscrews are commonly used on daily orthodontic practice. Many cases were reported to be successfully treated when miniscrews were appropriately used.\[[@ref10][@ref11][@ref12][@ref13][@ref14]\]

This case report describes a Saudi female patient with bimaxillary dentoalveolar protrusion, and extracted maxillary first molars, treated with extraction of lower first molars and distalization of the upper and lower premolars using miniscrews.

CASE REPORT {#sec1-2}
===========

Diagnosis and Treatment Planning {#sec2-1}
--------------------------------

A 13-year 8-month-old female presented to our orthodontic clinic, with a chief complaint of "a labially positioned upper right canine". The patient had a nonrelevant medical history, her dental history showed extraction of upper right first permanent molar and remaining roots of upper left first permanent molar.

Extraoral examination revealed that the patient had a fairly symmetrical face; her upper midline was shifted to the right 2 mm in relation to the facial midline. She had normal incisor show during smiling. The patient showed a convex profile with a retruded chin, decreased lower face height, protrusive and incompetent lips.

Intraoral examination revealed that the patient had a poor oral hygiene, with some carious teeth. All permanent teeth were present through second molars except for the extracted upper right first molar and the upper left first molar which was in a nonrestorable status. Upper right canine was labially positioned, upper right second premolar was rotated, and upper left second premolar was in a crossbite. Canine was in Class II relationship on the left side. Right molar relationship could not be determined because of the missing upper right and left first molars. Canine relationship could not be determined on the right side due to the labially positioned upper canine. The overjet was 4 mm with 20-40% overbite. The lower midline was shifted 1 mm to the right in relation to facial midline. There was 3-mm crowding in the lower arch. There was no crowding in the upper with most of the space of extracted upper right first molar lost before starting treatment. Bolton analysis revealed 1.5-mm anterior mandibular excess \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].

![Pre-treatment intraoral photographs](JOS-1-51-g001){#F1}

![Pre-treatment study models](JOS-1-51-g002){#F2}

Radiographic Examination {#sec2-2}
------------------------

The Panoramic radiograph revealed normal morphology of the condyles, no bone pathologies. All permanent teeth are present, including the four wisdom teeth, except for the extracted upper right first permanent molar and the nonrestorable upper left first permanent molar \[[Figure 3](#F3){ref-type="fig"}\].

![Pre-treatment panoramic radiograph](JOS-1-51-g003){#F3}

Cephalometric analysis showed a skeletal Class II relationship, hyperdivergent mandibular plane, slightly decreased lower facial height. Upper and lower incisors were proclined and protruded. Upper and lower lips were protrusive in relation to E line of Ricketts\[[@ref15]\] with a normal nasolabial angle \[[Figure 4](#F4){ref-type="fig"} and [Table 1](#T1){ref-type="table"}\].

![Pre-treatment lateral cephalometric radiograph](JOS-1-51-g004){#F4}

###### 

Cephalometric analysis

![](JOS-1-51-g005)

Problem List and Treatment Objectives {#sec2-3}
-------------------------------------

The problem list included: skeletal Class II, left side Class II canine relationship, bimaxillary dentoalveolar protrusion, increased overjet (4 mm), crowding in lower anterior teeth (3 mm), deviated upper midline to the right (2 mm) and lower midline to the right of facial midline (1 mm), lower left second premolar is in crossbite, anterior Bolton excess in lower anterior teeth, protrusive and incompetent lips.

The treatment was aiming at correcting the inclination and position of upper and lower anterior teeth to resolve the bimaxillary dentoalveolar and lip protrusion, resolving mandibular crowding , achieving minimum overbite and overjet, correcting tooth mass discrepancy, achieving Class I buccal segment relationships, and correcting crossbite of lower left second premolar.

Treatment Plan {#sec2-4}
--------------

Extraction of lower first molars, distalization of the maxillary and mandibular premolars, the use of miniscrews for en-masse retraction of the upper and lower anterior teeth, finishing and detailing followed by retention.

Rationale of Treatment {#sec2-5}
----------------------

Extraction option was important to resolve the bimaxillary dentoalveolar protrusion and crowding. The option of extracting the lower first molars and distalization in the upper arch will achieve better posterior interdigitation over extracting first premolars in the lower arch which will lead to lower molar opposing upper premolars.

Treatment Progress {#sec2-6}
------------------

The mandibular first molars were extracted. The patient received 0.018-inch Roth preadjusted edgewise appliance. Initial leveling was accomplished with 0.016- inch nickel-titanium (Ni-Ti) arch wires. After leveling and alignment, two orthodontic miniscrews (Dual Top; Rocky Mountain Orthodontics Inc, Denver, CO), 1.6 mm in diameter and 6 mm in length, were placed in the interdental space between the maxillary canines and the first premolars buccally. Active open Niti coil spring (3M Unitek, Monrovia, CA) inserted between the canines and the first premolars, the two canines where then ligated to the miniscrews using 0.010-inch stainless steel ligature wire. In the lower arch a "V" bend was done in the 0.016 × 0.016-inch stainless steel arch wire just mesial to the lower second molars (tip back) for anchorage. A power chain was extended from the first and second premolars to the second molar on both sides \[Figures [5](#F5){ref-type="fig"} and [6](#F6){ref-type="fig"}\].

![Upper 0.016 × 0.022-inch stainless steel arch wire and lower 0.016 × 0.016-inch stainless steel arch wire, continuation of upper and lower premolars distalization](JOS-1-51-g006){#F5}

![Upper 0.016 × 0.022-inch stainless steel arch wire and lower 0.016 × 0.016-inch stainless steel arch wire, completed upper and lower premolars distalization](JOS-1-51-g007){#F6}

After completion of distalization of upper and lower premolars, the miniscrews were removed and new miniscrews with the same specifications were inserted mesial to the second molars in the upper and lower arches.

En masse retraction was started in the upper and lower arches using 0.016 × 0.022- inch stainless steel arch wire, with a medium size Niti closed coil spring (3M Unitek, Monrovia.).

The minscrews in the lower arch failed. New ones were inserted between the first and second premolars \[[Figure 7](#F7){ref-type="fig"}\]. After the completion of retraction, 0.017 × 0.025-inch stainless steel finishing arch wires were used. During the finishing stage, the patient was instructed to use ¼-inch, 3.5-oz box elastics bilaterally to improve interdigitation.

![Upper 0.016 × 0.022-inch stainless steel arch wire, lower 0.016 × 0.016-inch stainless steel arch wire, continuation of en masse retraction](JOS-1-51-g008){#F7}

The case was finished with normal overbite and overjet. The arches were well coordinated. The maxillary and mandibular dental midlines were coincident with the facial midline. The bimaxillary dentoalveolar protrusion was resolved \[Figures [8](#F8){ref-type="fig"}-[10](#F10){ref-type="fig"}\]. Retention was done using upper wrap-around retainer and lower fixed 3-3 retainer.

![Upper and lower 0.016 × 0.022-inch stainless steel arch wire, completed en masse retraction](JOS-1-51-g009){#F8}

![Post-treatment intraoral photographs](JOS-1-51-g010){#F9}

![Post-treatment study models](JOS-1-51-g011){#F10}

Pre- and post-treatment cephalometric tracings superimposition showed retraction of maxillary incisors (6 mm). The mandibular incisors were retracted (5 mm) with 10° retroclination. Maxillary superimposition shows retraction of upper incisors 5 mm. The upper second molar moved backward 5 mm. Mandibular superimposition showed 5 mm retraction of the lower incisors. The lower second molar moved forward 5 mm \[Figures [11](#F11){ref-type="fig"} and [12](#F12){ref-type="fig"}\].

![Lateral cephalometric radiographs. (a) Pre-treatment (b) Post-treatment](JOS-1-51-g012){#F11}

![Superimposition of lateral cephalograms](JOS-1-51-g013){#F12}

The ANB angle changed from 5° to 4°, as shown in [Table 1](#T1){ref-type="table"}.

DISCUSSION {#sec1-3}
==========

The pattern of treating bimaxillary protrusion cases usually involves extraction of upper and lower first premolars to allow maximum retraction of incisors.\[[@ref9]\] In orthodontic treatment, the selection of extracting first permanent molars to resolve bimaxillary protrusion is not widely accepted.\[[@ref16]\]

Mills,\[[@ref16]\] postulated that extraction of four first molars doubles the treatment time and reduce the prognosis by the half. In this case, extraction of the lower first permanent molars was performed as the patient had already extracted upper right first molar while the upper left one was in a non restorable status and indicated for extraction. Other treatment options exist such as the extraction of two lower premolars instead of first molars. We chose to extract first molars to match the already extracted upper first molars. In addition, having premolars against molars might not be a favorable occlusion.

Skeletal anchorage using miniscrews was essential to implement this treatment plan, especially in distalizing the upper buccal segments and maintaining posterior anchorage during en masse retraction of anterior teeth. In the present study, the anchorage was properly maintained using the miniscrews which enabled us to effectively retract upper and lower incisors and subsequently upper and lower lips to a more favorable position. The miniscrews were placed distal to the upper canines to which they were ligated, and active open NiTi coil springs of medium size (3M Unitek, Monrovia) were placed between the canines and the first premolars to distalize the two premolars and the second molar at the same time.

This indirect anchorage to distalize teeth is potentially risky as the miniscrew may fail, and in the presence of active coil spring, the canine might be pushed mesially. For this reason close follow-up was an essential part of treatment, especially during the first 2 weeks of distalization.

After distalization was completed, the miniscrews were removed and new miniscrews were inserted, mesial to the second molars to start the en masse retraction. This could have been avoided if the miniscrews were inserted palatally away from the teeth to allow distalization and then retraction of the teeth without changing miniscrews position. However, the use of miniscrews palatally with any appliance is bulky and might be irritating to the patient and could be less acceptable to the patient. The use of en masse retraction provided better esthetic for the patient during treatment as no spaces were created anteriorly as usually seen in two-step retraction treatment, and also treatment duration is shorter.\[[@ref17]\]

During distalizing the lower premolars, the lower second molars rotated mesially this indicate the importance of placing toe-in in the wire to counteract the tendency toward mesial rotation of the second molars.

The use of en masse retraction provided better esthetic for the patient during treatment as no spaces were created anteriorly as usually seen in two-step retraction treatment; also treatment duration is shorter.\[[@ref17]\]

CONCLUSIONS {#sec1-4}
===========

The use of miniscrews - in this case -- has provided absolute anchorage for distalization of posterior teeth and en masse retraction of the anterior teeth.

Regardless of extraction pattern used, the use of miniscrews facilitated the treatment of bimaxillary protrusion effectively.
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